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The undersigned, Jan McLin Clayberg, having an office at 
5316 Little Palls Road, Arlington, VA 22207-1522, hereby states 
that she is well acquainted with both the English and German 
languages and that the attached is a true translation to the best 
of her knowledge and ability of German Patent Disclosure DE 103 
20 138 B3, the priority document for United States Patent 
Application Serial No. 10/548,312, entitled "DEVICE FOR locking 
THE STEERING SHAFT OF A MOTOR VEHICLE". 
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is true; and further , that this statement was made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
document or any patent resulting therefrom. 
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(57) Abstract: The invention relates to a device for locking the steering shaft 
of a motor vehicle against rotation by means of a locking bolt that cooperates 
with locking recesses of the steering shaft and which, with the aid of a control 
member that can be rotated back and forth, is displaceable back and forth, 
radially relative to the axis of rotation of the control member between a locking 
position and a release position, and which with a laterally protruding pin 
engages a spiral groove of the control member that winds around the axis of 
rotation of the control member on the end face of the control member adjacent 
to the locking bolt. According to the invention, a one-piece locking bolt the pin 
of which is displaceably supported in the locking bolt and is spring-loaded in 
the direction towards the control member, which control member has an 
inclined surface cooperating with the pin and rising from the bottom of the 
spiral groove of the control member to the flat surface thereof facing toward the 
locking bolt, so that if the locking bolt is unable to enter any locking recess, the 
pin of the locking bolt can leave the spiral groove of the control member 
against the action of its spring loading, and the control member can be rotated 
as far as into the position corresponding to the locking position of the locking 
bolt. 



Specification 



[0001] The invention relates to a device for locking the steering shaft of a motor 
vehicle against rotation by means of a locking bolt that cooperates with locking 
recesses of the steering shaft and which, with the aid of a control member that 
can be rotated back and forth, is displaceable back and forth, radially relative to 
the axis of rotation of the control member between a locking position and a 
release position, and which with a laterally protruding pin engages a spiral groove 
of the control member that winds around the axis of rotation of the control member 
on the end face of the control member adjacent to the locking bolt. 

Prior Art 

[0002] Such a device for locking the steering shaft of a motor vehicle so that it 
can no longer be rotated is known. In the known device, the locking bolt is 
made in two parts and is provided with a helical compression spring, against 
the action of which the locking bolt part cooperating with the locking recesses 
of the steering shaft and the locking bolt part cooperating with the control 
member can be pushed together when the control member is rotated into the 
position corresponding to the locking position of the locking bolt, but the locking 
bolt part that cooperates with the steering shaft cannot enter into any locking 
recess of the steering shaft, since the steering shaft is not in a rotary position 
where one of its locking recesses is aligned with this locking bolt part. The pin 
provided on the other locking bolt part and engaging the spiral groove of the 



control member constitutes an immovable lateral protrusion of this locking bolt 
part. The control member is made as a circular disk which can be rotated back 
and forth with the aid of a locking cylinder. This two-part design of the locking 
bolt with a helical compression spring is relatively complex and susceptible to 
malfunction (German Patent 506 781). 

[0003] In another similar known device for locking the steering shaft of a motor 
vehicle against rotation, a one-piece locking bolt is provided whose laterally 
protruding pin is solidly joined to the locking bolt and which extends through a 
spiral slot in a circular control disk that can be rotated back and forth by means 
of a locking cylinder. The control disk can be rotated into the position 
corresponding to the locking position of the locking bolt only when a locking 
recess of the steering shaft is aligned with the locking bolt, and the locking bolt 
can enter the locking recess in order to assume its locking position (US Patent 
1,786,186). 

[0004] A device is also known both for locking the steering shaft of a motor 
vehicle against rotation by means of a locking bolt, which with the aid of a 
locking cylinder can be displaced back and forth between a locking position 
and a release position, and also for locking a servo device, for instance, of the 
motor vehicle via a Bowden cable that cooperates with a circular control disk; 
this control disk is coaxial to the locking cylinder and is connected in a manner 
fixed against relative rotation to the rotatable cylinder core of the locking 
cylinder, and on an end face it has a groove, extending spirally with respect to 
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the axis of rotation of the control disk, that is engaged by a spirally extending 
pin of an axially displaceably guided guide bolt, the guide bolt being secured to 
one end of the Bowden cable and being located radially to the axis of rotation 
of the control disk (German Patent Disclosure DE-OS 2 234 182). 

[0005] The prior art also includes a device for locking the steering shaft of a 
motor vehicle against rotation by means of a locking bolt which cooperates with 
locking recesses of the steering shaft and which can be displaced back and 
forth between a locking position and a release position with the aid of a control 
member that is rotatable back and forth; the control member, which can be 
rotated back and forth by a drive mechanism, surrounds the locking bolt and 
has two helically extending inner grooves that cooperate with both ends of a 
transverse pin that is axially displaceable in a transverse bore of the locking 
bolt (German Patent 101 21 714). 

Object of the Invention 

[0006] The object of this invention is to provide a device of the type described 
at the beginning which is distinguished by a locking bolt having the least 
possible susceptibility to malfunction, which is both simple and economical in 
every respect, yet nevertheless wherein the control member can always be 
rotated into the position corresponding to the locking position of the locking 
bolt, regardless of the rotary position of the steering shaft at the time. 
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[0007] This object is attained according to the invention by the features recited in 
the characterizing portion of claim 1 . Advantageous improvements of the device 
of the invention are disclosed in the remaining claims. 

Exemplary Embodiment 

[0008] Below, one preferred embodiment of the device according to the 
invention for locking the steering shaft of a motor vehicle against rotation is 
described as an example, in conjunction with drawings. In the drawings: 

[0009] Fig. 1 is a longitudinal section along the line I- 1 in Fig. 2, in which the 
locking bolt is in its locking position; 

[0010] Fig. 2 is a view in the direction of the arrow II in Fig. 1 , without the 
housing, housing cap and printed circuit board and without the steering shaft; 

[001 1] Fig. 3 is a perspective view corresponding to the view of Fig. 2, in 
which the locking bolt is in longitudinal section; 

[0012] Fig. 4 is a longitudinal section along the line IV-IV in Fig. 5, in which the 
locking bolt is in its release position; 

[0013] Fig. 5 is a view in the direction of the arrow V in Fig. 4, without the 
housing, housing cap and printed circuit board and without the steering shaft; 
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[0014] Fig. 6 is a perspective view corresponding to the view of Fig. 5, in 
which the locking bolt is in longitudinal section; 

[0015] Fig. 7 is a longitudinal section along the line VII-VII in Fig. 8, in which the 
locking bolt is in a prelocking position; 

[0016] Fig. 8 is a view in the direction of the arrow VIII in Fig. 7 without the 
housing, housing cap and printed circuit board and without the steering shaft; 

[0017] Fig. 9 is a perspective view corresponding to the view of Fig. 8, in which 
the locking bolt is in longitudinal section; 

[0018] Fig. 10 is a plan view on the end face of the control member that is 
provided with a spiral groove; 

[0019] Fig. 1 1 is a section along the line XI-XI in Fig. 10. 

[0020] The device shown for locking the steering shaft 1 of a motor vehicle 
against rotation has a one-piece locking bolt 2 which cooperates with groovelike 
locking recesses 3 of a locking sleeve 4 secured to the steering shaft 1. The 
steering shaft 1 and the locking sleeve 4 are surrounded by a tubular housing, not 
shown, with a through opening for the locking bolt 2. 
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[0021] The locking bolt 2 has a rectangular cross section and is supported axially 
displaceably in a duct 5 of corresponding cross section in a housing 6. The two 
broader side faces 7, 8 of the duct 5 each extend in a plane that is perpendicular 
to the common longitudinal axis 9 of the steering shaft 1 and of the tubular 
housing thereof that is coaxial with it. On the side remote from the duct 5, the 
housing 6 is provided with a mounting opening 11, closed by a cap 10, and the 
housing is secured to the tubular shaft housing. 

[0022] The locking bolt 2 is movable back and forth between the locking position, 
visible in Figs. 1,2,3, at which, with its end 1 2 facing toward the steering shaft 1 , 
it engages a locking recess 3 of the locking sleeve 4, so that the steering shaft 1 
can no longer be rotated, and the release position, visible in Figs. 4, 5, 6, at which 
the locking bolt 2, with the end 12, does not engage any locking recess 3 of the 
locking sleeve 4 and releases the steering shaft 1, so that it can be rotated. 

[0023] For axial displacement of the locking bolt 2 into the release position and in 
the opposite direction into the locking position, a control member 14 is used, 
which can be rotated back and forth by means of an electric motor 13 the 
direction of rotation of which is reversible. On the side toward the housing cap 10 
of the locking bolt 2, the control member 14 is located next to the end 15 of the 
locking bolt 2 remote from the steering shaft 1 and the control member 14 is 
supported rotatably in the housing 6 on a cylindrical protrusion 16 of the housing 6 
which engages a central bearing bore 17 of the control member 14 and extends 
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perpendicular to the two broader side faces 7, 8 of the duct 5 of the housing 6 
guiding the locking bolt 2. 

[0024] On the end face adjacent to the locking bolt 2, the control member 14 is 
provided with a spiral groove 18 which winds around the bearing bore 17 of the 
control member 14, and which is engaged by a pin 1 9 protruding laterally from the 
locking bolt 2, so that upon rotation of the control member 14 in one direction or 
the other, the locking bolt 2 is axially displaced in one direction or the other radially 
relative to the axis of rotation of the control member 14 which axis is defined by 
the housing protrusion 16. 

[0025] The cylindrical pin 19 is supported axially displaceably in a cylindrical bore 
20 provided in the end 1 5 of the locking bolt 2 remote from the steering shaft, and 
is urged in the direction towards the control member 14 by a helical compression 
spring 21 located in the bore 20. The control member 14 has an inclined surface 
24, cooperating with the pin 19 in the way described hereinafter and rising from 
the bottom 22 of the spiral groove 1 8 to the flat surface 23 of the control member 
14 facing toward the locking bolt 2; this inclined surface 24 extends along the 
spiral groove 1 8 and begins at a point 25, explained hereinafter, on the bottom 22 
of the spiral groove 18. The locking bolt 2 is urged in the direction towards the 
steering shaft 1 by a helical compression spring 26, which is supported on one 
end on a shoulder 27 of the locking bolt 2 and on the other on a shoulder 28 of the 
housing 6. 
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[0026] The control member 14 is formed as a circular disk with circumferential 
teeth 29 which are engaged by a drive worm 30 that is secured to the output shaft 
31 of the electric motor 13. The electric motor 13 is disposed in the housing 6 
next to the locking bolt 2, so that its output shaft 31 extends parallel to the two 
narrower side faces 32, 33 of the locking bolt 2. 

[0027] The control member 14 is axially fixed on the cylindrical protrusion 16 of 
the housing 6 by means of a cylindrical protrusion 34 of greater diameter of the 
housing cap 10, and on the end face remote from the locking bolt 2 it is provided 
with a protruding spiral rib 35 which winds around the bearing bore 17 of the 
control member 14 and with which a spring-loaded, two-armed pivot lever 37, 
which is pivotable in the housing 6 about an axis 36 parallel to the housing 
protrusion 16, cooperates in order to actuate an electric switch 38 both in the 
rotary position of the control member 14 corresponding to the locking position of 
the locking bolt 2 and in the rotary position of the control member 14 
corresponding to the release position of the locking bolt 2. A further electric switch 
39 is actuated by a pinlike lateral protrusion 40 of the locking bolt 2 when the 
locking bolt 2 assumes its release position. The two electric switches 38, 39 are 
disposed on a printed circuit board 41 which is mounted in the housing 6 and 
which extends parallel to the housing cap 10. 

[0028] The mode of operation of the device described for locking the steering 
shaft 1 against rotation can be seen especially clearly from Figs. 3, 6 and 9: 
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[0029] In order to displace the one-piece locking bolt 2 axially out of the locking 
position of Fig. 3 in the direction of the arrow A into the release position of Fig. 6, 
the electric motor 1 3 is switched on so that its output shaft 31 , via the drive worm 
30, rotates the control member 14 in the direction of the arrow B, and the pin 19 of 
the locking bolt 2 moves closer and closer in the spiral groove 18 of the control 
member 14 to the axis of rotation (bearing bore 17) of the control member 14. 

[0030] In order to displace the one-piece locking bolt 2 axially out of the release 
position of Fig. 6 in the direction of the arrow C into the locking position of Fig. 3, 
the electric motor 1 3 is switched on so that its output shaft 31 , via the drive worm 
30, rotates the control member 14 in the direction of the arrow D, and the pin 19 of 
the locking bolt 2 moves farther and farther away in the spiral groove 18 of the 
control member 14 from the axis of rotation (bearing bore 17) of the control 
member 14. 

[0031] If, when the control member 14 rotates in the direction of the arrow D, no 
locking recess 3 of the steering shaft 1 or of its locking sleeve 4 is located in front 
of the one-piece locking bolt 2, or its end 1 2, facing toward the steering shaft, then 
the locking bolt 2 or its end 12 cannot enter into a locking recess 3, and the 
locking bolt 2 cannot move into its locking position but instead can move only into 
the prelocking position of Fig. 9. As soon as the locking bolt 2 due to its axial 
displacement in the direction of the arrow C reaches this prelocking position, the 
pin 1 9 of the locking bolt 2 rests with its free end at the point 25 on the bottom 22 
of the spiral groove 18 of the control member 14. Upon further rotation of the 
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control member 14 in the direction of the arrow D, the pin 19 slides with its free 
end along the inclined surface 24 of the control member 14 onto the plane surface 
23, thereof facing toward the locking bolt 2 in order to move against the action of 
the helical compression spring 21 back into the bore 20 of the locking bolt 2 and to 
leave the spiral groove 18 of the control member 14, so that the control member 
14 can be rotated onward in the direction of the arrow D until it reaches the 
position corresponding to the locking position of the locking bolt 2, as is shown in 
Fig. 9. 

[0032] From the prelocking position of Fig. 9, the one-piece locking bolt 2, under 
the influence of its helical compression spring 26, readily enters the locking 
position of Fig. 3 when the steering shaft 1 with the locking sleeve 4 is rotated out 
of the position shown in Fig. 9 into the position shown in Fig. 3, at which a locking 
recess 3 of the locking sleeve 4 is aligned with the adjacent end 12 of the locking 
bolt 2. Simultaneously, the pin 19 of the locking bolt 2 slides with its free end on 
the flat surface 23 of the control member 14, in order finally to be pushed forward 
again by its helical compression spring 21 out of the bore 20 of the locking bolt 2 
into engagement with the spiral groove 18 of the control member 14. 
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Claims 

1 . A device for locking the steering shaft of a motor vehicle against rotation 
by means of a locking bolt cooperating with locking recesses of the steering shaft, 
and which, with the aid of a control member that can be rotated back and forth, 
can be displaced back and forth radially relative to the axis of rotation of the 
control member between a locking position and a release position and engages 
with a laterally protruding pin, a spiral groove of the control member, which 
groove, on the end face of the control member adjacent to the locking bolt, winds 
around the axis of rotation of the control member, characterized by a one-piece 
locking bolt (2), the pin (19) of which is displaceably supported in the locking bolt 
(2) and is spring-loaded in the direction towards the control member (14), which 
control member has an inclined surface (24) cooperating with the pin (19) and 
rising from the bottom (22) of the spiral groove (18) of the control member (14) to 
the flatter surface (23) thereof facing toward the locking bolt (2), so that the pin 
(1 9) of the locking bolt (2) can leave the spiral groove (1 8) of the control member 
(14) against the action of its spring loading (21 ), and the control member (14) can 
be rotated as far as into the position corresponding to the locking position of the 
locking bolt (2) even if no locking recess (3) of the steering shaft (1 ) is located in 
front of the locking bolt (2) and the locking bolt cannot move into its locking 
position. 
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2. The device according to claim 1, characterized in that the inclined 
surface (24) of the control member (1 4) extends along the spiral groove (1 8) of the 
control member and begins at the point (25) on the bottom (22) of the spiral 
groove (1 8) at which the pin (1 9) of the locking bolt (2) rests upon rotation of the 
control member (14) for displacement of the locking bolt (2) out of the release 
position into the locking position, when no locking recess (3) of the steering shaft 
(1) is located in front of the locking bolt (2) and the locking bolt cannot move into 
its locking position. 

3. The device according to claim 1 or 2, characterized in that the locking 
bolt (2) is spring-loaded in the direction towards the steering shaft (1 ). 

4. The device according to claim 1 , 2 or 3, characterized in that the control 
member (14) is formed as a circular disk with circumferential teeth (29) for 
engagement by a drive pinion or a drive worm (30). 

5. The device according to claim 4, characterized in that an electric motor 
(1 3) with reversible direction of rotation cooperates with the drive pinion or the 
drive worm (30). 

6. The device according to claim 5, characterized in that the electric motor 
(13) is disposed coaxially relative to the drive worm (30) and next to the locking 
bolt (2). 

1 0 sheets of drawings follow 
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